Phosphotyrosyl-protein phosphatases. I. Separation of multiple forms from bovine brain and purification of the major form to near homogeneity.
Seven Tyr-protein phosphatase activities were isolated from bovine brain using phosphotyrosyl-casein as a model substrate. The activities were resolved from the cytosolic fraction by a three-step procedure employing successive DEAE-cellulose, phosphocellulose, and gel permeation chromatography steps. The seven activities accounted for 70% of the Tyr-protein phosphatase activity in bovine brain extracts and were distinct from type 1 and type 2 Ser/Thr-protein phosphatases and from the major alkaline phosphatase activities. Apparent molecular weights of the activities by gel permeation chromatography were: phosphotyrosyl-protein phosphatase (PTP)-1A (Mr 86,000), PTP-1B (Mr 24,000), PTP-2 (Mr 88,000), PTP-3 (Mr 90,000), PTP-4 (Mr 80,000), PTP-5 (Mr 48,000), and PTP-6 (Mr 104,000). PTP-5 was the major activity accounting for 26% of total while the remaining activity was divided rather evenly among the other six activities. PTP-5 was further purified to near homogeneity by additional chromatographies on Affi-Gel Blue, heparin-agarose, and Mono S giving an overall purification of 50,000-fold and a yield of 5.8%. One of two major polypeptides (Mr 46,000) in the preparation was identified as PTP-5 since it alone expressed protein phosphatase activity when protein-staining bands were eluted from sodium dodecyl sulfate-polyacrylamide gels and renatured. PTP-5 had a neutral pH optimum, and using phosphotyrosyl-casein as substrate it had a Km of 130 nM and a Vmax of 10 mumol Pi released.min-1.mg protein-1. These kinetic parameters are well within the range of values obtained for other pure protein phosphatases. PTP-5 also dephosphorylated pp60v-src (autophosphorylated at Tyr-416) at 10% of the rate observed with phosphotyrosyl-casein. Additionally the ratio of phosphotyrosyl-casein/pp60v-src phosphatase activity was relatively constant throughout the PTP-5 purification procedure. These results indicate that PTP-5 is able to bind and efficiently dephosphorylate phosphotyrosyl-proteins and suggest that it is a physiologically relevant Tyr-protein phosphatase.